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AlBERTA AGRICULTURAL RESEARCH INSTITUTE 



Project Number: AARI95M828 

Sub-Program: Matching Grants 

Research Category: Cereals and Oilseeds 

Project Title: Barley Food Products Intervention Trail for 

Non- Insulin - Dependent (NIDDM) Diabetic Subjects 

Project Manager: Zenia Hawrysh 

Institution: University or Alberta 

Location: Edmonton AB 

Co - Sponsored 

Status: Completed 

Date Completed: September, 1997 

Objective:!. To determine the effects of long term use of high 
fibre barley food products, incorporated as 
dietary staples, on glucose metabolism 
parameters and blood lipid levels. 

2. To determine whether incorporating barley food 
products into the diet of Albertans and Canadians 
is practical. 

3. To evaluate relationships between dietary data, 
biochemcial and clinical data. 

4. To permit realistic evaluation of the potential for 
high fibre barley food products in Alberta. 

Abstract: The long term effects of incorporating barley 
bread products in the usual dietary pattern of 
non-insulin-dependent diabetic (NIDDM) 
subjects were evaluated via dietary, clinical and 
biochemical methods. Palatable high fibre barley 
bread products were developed using waxy 
hulless barley with a 6-glucan content of 5.2% 
Fifty-six NIDDM subjects (27 males, 29 
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females), living in the community, participated in 
a 6 month dietary intervention study. Dietary in 
take was assessed via combination of 48-hour 
recall and two 3-day food records. Fasting 
serum glucose, insulin, glycated hemoglobin, 
fasting lipid parameters and blood pressure were 
measured at 0, 3, and 6 monthe. 

For the study, the average intake of barley bread 
exchanges bread, buns, cereal, barley, casseroles, 
etc.) was 6.3 exchanges per day for the males 
and 4.7 for the females. In terms of barley and 
dietary fibre, 5.2g 6-glucan and 3.0 soluble fibre; 
the average intake for females was 40.1 g/d 
barley, 7. 9g/d total dietary fibre, 4. Ig 6-glucan 
and 2.3g soluble fibre. Dietary fibre intake 
increased significantly in the barley study period. 
For the males, dietary fibre intake increased from 
12.1 g/1000 kcal at time to 13.0 g/1000 kacl 
and 13.8 g/1000 kcal at 3 months and 6 months, 
respectively. For the females, dietary fibre intake 
increased from 13.3 to 15.0 g/1000 kcal in the 
study period. 

The most significant finding of the present study 
was that there was a significant decrease in the 
glycated hemoglobin values for the females 
during the barley study period, compared to 
Time 0. Thus, for the female subjects, the 
control of blood glucose levels improved during 
the barley study period. Statistical analysis 
revealed that the glycated hemoblobin values 
were negatively correlated with dietary fibre 
intake, dietary fibre score and amylose intake. 
The consumption of barley bread products 
resulted in a significant decrease of the mean 
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fasting insulin values for the males; a 24% 
decrease at 3 monthe and a 23% decrease at 6 
months compared to Time 0. Five of the 
thirty-three subjects (male and female) who 
required oral hypoglycemics were able to 
decrease the dosage required. 

Consumption of barley bread products had a 
beneficial effect on blood lipid levels. For the 
females the mean HDL-cholesterol level was 
significantly (p<0.05) higher than the level at 
Time 0. For the females the LDL-C/HDL-C 
ratio was 8.6% lower (P<0.05) and 7.1 % lower 
(NS) at 3 months and 6 months, respectively, 
than at Time 0. Also for the females, the 
total-C/HDL-C ratio was 7.9% lower (p<0.05) 
and 6.6% lower at 3 months and 6 months, 
respectively. Statistical analysis of the results 
indicated that the LDL-C/HDL-C ratio was 
negatively correlated with the soluble fibre from 
bread. For the males there were significant 
negative correlations between the change in 
LDL-C/HDL-C ratio (Time to 3 months) and 
total soluble fibre score (grains, legumes 
/vegetables, fruits). In addition, for males the 
change in plasma total cholesterol (0 to 3 
months) was negatively associated with dietary 
starch intake. 

During the barley study period there was a 
significant improvement in the subjects' blood 
pressure readings. For the males the mean 
diastolic pressure at 6 months was 9% lower 
(p<0.05) than at Time 0. The mean arterial 
pressure at 6 months was 5% lower (p<0.05) for 
the males and 3% lower (p<0.05) for the females 
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than at Time ). Both diastolic pressure and mean 
arterial pressure were found to be negatively 
correlated with the intake of soluble fibre (soluble 
fibre total score) for the females. For the males, 
diastolic pressure and mean arterial pressure 
were negatively associated with barley bread 
exchanges, dietary fibre intake, soluble fibre 
intake, grain score (soluble fibre). 

Satiety scores were collected from the subjects. 
Compared to Time 0, the subjects recorded 
decreasing hunger feelings at mid-morning and 
mid-afternoon during the barley study period (3 
months and 6 months). This effect of barley 
bread products on satiety would be advantageous 
for the overweight NIDDM individual who must 
control energy intake. 

The results of the present study indicate that 
beneficial clinical effects can be obtained by 
incorporating only modest amounts of waxy 
hulless barley in the diet. The consumption of 
barley bread/ bread products proved to be a 
convenient method of incorporating dietary fibre 
(soluble and insoluble) into the diet. A desirable 
dietary pattern was maintained throughout the 
study. Barley product consumption increased 
significantly the intake of soluble fibre from 
graing products and made it possible to achieve 
current nutritional-related goals long-term. 
Ingestion of barley bread/ brad products helped 
to optimize blood glucose, blood pressure and 
blood lipid levels. Thus barley bread products 
could greatly benefit the overall health of 
non-insulin- dependent diabetic individuals. 
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Dr. z.j. Hawrysh 

Department of Agricultural, Food 

and Nutritional Science 

University of Alberta 

Edmonton AB 

T6G 2M8 

Phone: (403)492-3830 

For further information contact: 

Alberta Agricultural Research Institute 
J.G. O'Donoghue Building 
#202,7000- 113 Street 
Edmonton, AB 
T6H 5T6 

Phone: (403)427-1956 
Fax: (403) 427-3252 
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Data in table showed that blood glucose, serum choleste- 
rol, triglycerides total lipids, serum GOT, serum GPT, uric 
acid and blood urea levels increased in diabetic and hyperchol- 
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Scientific Name: Hordeum vulgare L. 






NDB No: 2004 
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Water 
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9.440 
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0.554 


Energy 


Kcal 


354.000 





0.000 


Energy 


Kj 


1481.000 





0.000 


Protein 


g 


12.480 


12 


0.574 


Total Lipid (fat) 


g 


2.300 


6 


0.253 


Carbohydrate, by difference 


g 


73.480 





0.000 


Fiber, total dietary 


g 


17.300 





0.000 


Ash 


g 


2.290 


14 


0.077 


Minerals 










Calcium, Ca 


mg 


33.000 


16 


1.773 


Iron, Fe 


mg 


3.600 


19 


0.154 


Magnesium, Mg 


mg 


133.000 


16 


3.571 


Phosphorus, P 


mg 


264.000 


9 


24.799 


Potassium, K 


mg 


452.000 


16 


8.962 


Sodium, Na 


mg 


12.000 


15 


1.241 


Zinc, Zn 


mg 


2.770 


28 


0.081 


Copper, Cu 


mg 


0.498 


25 


0.021 


Manganese, Mn 


mg 


1.943 


21 


0.149 


Vitamin 










Vitamin C, ascorbic acid 


mg 


0.000 





0.000 


Thiamin 


mg 


0.646 
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0.428 


Riboflavin 


mg 


0.285 
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0.021 


Niacin 


mg 


0.604 





0.000 


Pantothenic acid 


mg 
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0.000 


Vitamin B-6 


mg 
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0.037 


Folate 


meg 


19.000 
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1.847 


Vitamin B- 12 


meg 
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0.000 


1 of 2 






21/12 


yi9 10:50 



^mus^^smx^^^^ss^s^ oA scccc^^crc^c^cccp*^"-' 



A 

w 

a 

Y 

) 

1 

i 
I 

¥ 



Y 

P 
Y 

P 

S 

Y 

I 

i 
! 

•A 

I 

I 
I 



eSDEJ-sasaxs ii «i.lilli^|_tll QS: 



333»*i 



Barley 




file:///Al/95m828.html 






Value per 


Sample 


Std. 


Nutrient 
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100 grams of 
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Vitamin A, RE 


mcg-RE 


2.000 





0.000 


Vitamin E 


mg-ATE 


0.600 





0.000 


Lipids 










Fatty acids, saturated 


g 


0.482 
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12.0 
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0.006 
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14.0 
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0.011 
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16.0 
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Fatty acids, polyunsaturated 
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18:3 
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Cholesterol 


mg 
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Amino acids 










Tryptophan 
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0.208 


28 


0.000 


Threonine 


g 


0.424 


60 


0.000 


Isoleucine 
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0.456 


60 


0.000 


Leucine 


g 


0.848 


60 


0.000 


Lysine 


g 


0.465 


65 


0.000 


Methionine 


g 


0.240 


61 


0.000 


Cystine 


g 


0.276 


38 


0.000 


Phenylalanine 


g 


0.700 
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0.000 


Tyrosine 
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0.358 


58 
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Valine 
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0.612 
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Arginine 
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0.625 
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Histidine 
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0.281 
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Alanine 


g 


0.486 
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Aspartic acid 


g 


0.779 


58 


0.000 


Glutamic acid 


g 


3.261 


58 


0.000 


Glycine 


g 


0.452 


58 


0.000 


Proline 
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1.484 


58 


0.000 


Serine 
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0.527 
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